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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize multiplex 
transmission without dependence on a specific operating 
system OS and intelligence about internal information of 
the OS while minimizing modification of the software of 
an application program. 

SOLUTION: This communication unit is provided with 
two interface means 21 , 22 or over that are respectively , 
connected to two physical data transmission lines 3, 4 or 
over and with a transmission control means 10, which is 
a means that requests an operating system 9 set to 
assign an IP address respectively to the two interface 
means or over about data transmission by an IP 
protocol, controls the operating system to conduct 
multiplex transmission of transmission data acquired 
from an application 1 1 via two physical data transmission 
lines or over and ©ves the transmission data to tiiis 
operating system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the communication device and storage which 
use the data communication control system, especially the multiplexed physical circuit between 
calculating machines. 
[0002] 

[Description of the Prior Art] IP ~- as the communications protocol between computers — 
current — it is used widely, on the other hand — the communication link between computers — 
more — high — in order to make it a reliable thing, the approach of multiplexing the physical 
circuit which connects both computers may be adopted And also in the communication link 
which uses IP, a physical circuit may be multiplexed for the same purpose. The following two can 
be considered as an approach of controlling the circuit multiplexed In the communication link 
which uses IP. 

[0003] First, It is the method (method 1) which controls the physical circuit by which the 
application program which communicates using IP was multiplexed. The IP address is assigned to 
each of two or more physical circuits, and an application program identifies and controls the 
circuit multiplexed by the IP address by this method. For example, when a problem occurs in one 
physical circuit and a communication link becomes impossible, an application program detects a 
problem and performs control of using it, switching to the circuit of another side. 
[0004] Another side is a method (method 2) which does not make conscious of multiplexing of a 
physical circuit the application program which communicates using IP. This assigns the IP 
address only to the single circuit in use among two or more physical circuits. When a problem 
occurs in a physical circuit in use, the software which controls a physical circuit reassigns an IP 
address to another circuit, and a communication link is made to continue henceforth using the 
new circuit 
[0005] 

[Problem(s) to be Solved by the Invention] However, there are the following technical problems 
which should be solved in the above-mentioned conventional technique. In order for an 
application program to control multiplexing of a physical circuit, It is necessary fi-om a method 1 
to make the same structure as the application program unit which communicates using IP. 
[0006] It is necessary to make into an invalid the IP address currently assigned to a certain 
physical circuit, and to perform actuation of assigning this IP address to another circuit, by the 
method 2. However, information required for the IP address allotment actuation to such a 
physical circuit is not released by the operating system (only henceforth OS) provider in many 
cases. Moreover, since the operating instructions differ per OS, its actuation established under a 
certain OS is not necessarily effective under another- OS. 

[0007] Without being dependent on specific OS, having been made in consideration of such the 
actual condition, and pressing down software reconstruction of an application program to the 
minimum, even if this invention does not have the knowledge about the internal information of 
OS, it aims at offering the communication device and storage which use the multiplexed physical 
circuit which can realize multiplexing transmission. 




[0008] 

[Means for Solving the Problem] The 1st invention made in order to solve the above-mentioned 
technical problem is made about the communication device which uses the multiplexed physical 
circuit, and two or more interface means by which each is connected to the two or more 
physical data transmission lines are established first. 

[0009] Moreover, a transmission-control means to require that data transmission by IP protocol 
should be carried out to the operating system set up so that an IP address might be assigned to 
each two or more InterFace means is established. 

[0010] An operating system is controlled so that multiplex transmission of the transmit data 
acquired from application is carried out through each two or more physical data transmission 
lines by this transmission-control means, and said transmit data is handed over by the operating 
system concerned. 

[0011] Therefore, since the multiplex transmission control is performed by the transmission- 
control means while becoming possible to perform multiplex transmission of the same data, if it 
is on the calculating machine by which the operating system by IP protocol in which data 
transmission is possible exists, reconstruction of application can be limited to the minimum thing 
of extent of handing over transmit data for a transmission-control means. Moreover, multiplex 
transmission by physical circuit which is different even if application is not conscious of multiplex 
transmission is realized, and communicative dependability is secured. . 
[0012] Next, the 2nd invention is made about the communication device which uses the 
multiplexed physical circuit and two or more interface means by which each is connected to the 
two or more physical data transmission lines are established first. 

[0013] Moreover, a reception-control means to require tiiat data transmission by IP protocol 
should be carried out to the operating system set up so that an IP address might be assigned to 
each two or more interface means is established. 

[0014] When the same received data received through each two or more physical data 
transmission lines by this reception-control means are received from an operating system, only 
the received data received first are handed over by application. 

[0015] Therefore, since the multiplex transmission reception control is performed by the 
reception-control means while becoming possible to perform data reception corresponding to 
multiplex transmission of the same data, if It is on the calculating machine by which tiie 
operating system by IP protocol in which data transmission is possible exists, reconstruction of 
application can be limited to the minimum thing of extent of receiving received data from a 
reception-control means. Moreover, multiplex transmission by physical circuit which is different 
even if application is not conscious of multiplex transmission is realized, and communicative 
dependability is secured. 

[0016] Next, tiie 3rd invention combines the 1st invention and invention of the 2nd. Therefore, 

the operation effectiveness which combined both invention can be acquired. 

[0017]**. 

[0018] Next, the 4th invention is made about the communication device which uses the 
multiplexed physical circuit, and two or more interface means by which each is connected to the 
two or more physical data transmission lines are established first. 

[0019] Moreover, a transmission-control means to require that data transmission by IP protocol 
should be carried out to the operating system set up so that an IP address might be assigned to 
each two or more interface means is established. 

[0020] With this transmission-control means, an operating system is controlled so that the 
highest transmission line of a priority is used for the transmit data acquired from application 
between the two or more physical data transmission lines, and transmit data lengthens to the 
operating system concerned, and is ******(ed). Moreover, when data transmission is impossible, 
the transmission line to be used is switched to the transmission line where a priority is low one 
by one. 

[0021] Therefore, since only one circuit is used at once while tiie same operation effectiveness 
as the 1 St above-mentioned invention is acquired, data transmission can be made efficient. 
[0022] Next, the 5th invention for technical-problem solution is the record medium which 



recorded the program for making a computer realize the 1st above-mentioned invention. 
[0023] The computer controlled by the program read from this record medium functions as a 
communication device which uses the physical circuit by which invention of the above 1 st was 
multiplexed. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestait of operation of this invention is explained. 
[0025] Drawing 1 Is the block diagram showing an example of the communication device which 
uses the multiplexed physical circuit concerning the operation gestait of this invention. 
[0026] It is constituted on the computer t which performs the communication link which the 
communication device which uses this multiplexed physical circuit was equipped with Network 
Interface Cards 21 and 22, and used IP, and an operating system 9 (0S9), the application section 
1 1 , and the communications control section 1 0 are formed as a software-based component on 
this computer 1 . Moreover, it connects with the calculating machine 2 which has the same 
configuration as this by two or more physical circuits 3 and 4 for data transmission, and tiie 
calculating machine 1 constitutes the network system. 

[0027] Here, the IP address (7 8) is assigned so that Network Interface Cards 21 and 22 (only 
henceforth Card A and Card B) may have a MAC Address, respectively, may make this MAC 
Address an identifier and it may correspond by 1:1, respectively. 

[0028] Assignment of this IP address is performed in the address information storing section 23 
within 0S9. And the correspondence relation of the physical oirourt 3 card A (21) - IP address 7 
(Addr A), and the physical circuit 4 card B (22) - IP address 8 (Addr B) is attached by this 
information setup In 089. 

[0029] IP communication facility section 13 besides the above-mentioned address information 
storing section 23 is formed in the operating system 9. This IP communication facility section 13 
manages the communication link which used IP, and is performing information for the physical 
line identification in the address information storing section 23 (MAC Addresses 5 and 6 of 
network cards 21 and 22) and management of an IP address (7 8), matching further between 
those Information, etc. 

[0030] Moreover, the application section 11 which comes to perform an application program is 
formed in this computer 1. This application section 11 makes a computer 1 realize various 
processings, and communicates with the application section of a computer 2 If needed 
[0031] The communications control section 10 will perform data transmission and reception with 
a phase hand calculation machine using IP communication facility section 13 which OS offers, if 
communications control software realizes and the demand 12 of data transmission and reception 
is received from the application section 11. Moreover, the communications control section 10 is 
equipped with the computer name acquisition section 25, the transmitting processing section 26, 
the reception section 27, and the correspondence information storing section 14. 
[0032] Here, the correspondence information storing section 14 holds beforehand the 
Information (computer name (Host A)) which specifies a communications partner, and the 
information which shows coirespondence relation with two or more IP addresses corresponding 
to two or more physical circuits connected with the partner. 

[0033] In case the computer name acquisition section 25 of the communications control section 
10 receives a communication link demand from the application section 1 1, it acquires a computer 
name 15 from this application 1 1 as information which specifies a communications partner. 
[0034] The transmitting processing section 26 or 27 performs the data transmission or data 
reception using two or more physical circuits 3 and 4 by acquiring two or more IP addresses 
corresponding to the specified communications partner with reference to the correspondence 
information storing section 14, and using the IP address of these plurality. 
[0035] In addition, since the computer 2 is constituted like the computer 1 explained above, it 
omits the explanation. 

[0036] Next, actuation of the communication device which uses the multiplexed physical circuit 
in this operation gestait constituted as mentioned above is explained using the flow chart of 
drawing 2 and drawing 3 . 

[0037] Drawing 2 is the flow chart showing processing in case the communication device of this 



operation gestalt serves as a transmrtting side. 

[0038] First, matching between a phase hand calculation machine name and two or more IP 
addresses assigned to two or more physical circuits for connecting with the computer concerned 
is performed (ST2). Thereby, the contents of the correspondence information storing section 14 
are created. In addition, this step is carried out before communication Wnk initiation. 
[0039] Next, the communications control section 26 receives a data Request to Send from the 
application section 11. At this time, the phase hand calculation machine name which 
communicates by the computer name acquisition section 25 is also received to coincidence 
(ST3). 

[0040] In the communications control section 26 which received the data Request to Send fr-om 
the application section 1 1 , two or more IP addresses for communicating with the computer by 
the transmitting processing section 26 are first gained based on a phase hand calculation 
machine name (ST3). Thereby, transmitting preparation completes two or more of these IP 
addresses in IP address 7 and 8 lists corresponding to two or more physical circuits 3 and 4. 
[0041] Hereafter, in steps ST4 and ST5, data transmission Is performed by the communications 
partner via two or more physical circuits by using two or more IP addresses. That is, data 
transmission is first performed to a communications partner via the card corresponding to one IP 
address - a physical circuit among the IP addresses by which two or more acquisition was 
carried out (ST4). This data transmitting processing itself is realized because the 
communications processing section 26 of the communications control section 10 requests that 
processing from IP communication facility section 13 of 089. IP communication fiacility section 
13 performs the requested communications processing. 

[0042] It is checked by tiie communications processing section 26 of the communications 
control section 10 whether there is any path (physical circuit) which is not yet used among the 
transmitting paths corresponding to the gained IP address after one data transmission (ST4) 
(ST5). 

[0043] When there is a path which is not yet used, transmission is again performed to (ST5) and 
a step ST 4 by return and the intact path. 

[0044] On the other hand, when there is no path which is not yet used, (ST5) and data 
transmission are terminated, and that is notified to the application section 11. 
[0045] Next, the case where transmit data is received is explained 

[0046] Drawing 3 is the flow chart showing processing in case the communication device of this 
operation gestalt serves as a receiving side. 

[0047] First, steps ST11-ST13 are the preliminary treatments for receiving, and if the point that 
"transmission" is changed into "reception" is removed, since they are the same as steps ST1 - 
ST3 of drawing 2 , they will omit explanation. They may say that in addition, steps ST2 and ST12 
were collectively made by the data transceiver (communication link) demand from the application 
section 11. Moreover, a step ST 13 is performed by the reception section 27 of the 
communications control section 10. 

[0048] Next, request to receipt is performed in IP communication facility section 13 of 0S9 by 
the reception section 27 of the communications control section 10 about the received data from 
two or more physical circuits 3 and 4 corresponding to two or more IP addresses (ST14). When 
data reception is carried out fr-om the communication path corresponding to the IP address as 
which 0S9 was required according to this demand, It Is set up so that the received data 
concerned may be handed over In the communications control section 10. 
[0049] Next, in the reception section 27, queuing of the data reception from the path 
corresponding to two or more IP addresses is carried out (ST1 5). Next, the data receipt received 
in the path corresponding to one certain IP address is received by the reception section 27 of 
the communications control section 10 (ST16), received data are incorporated, and it is handed 
over at the application section 1 1 (ST1 7). 

[0050] After this data turnover is performed, even if this reception of a series of should be 
completed and the same data are henceforth received through other communication paths 
(physical circuit), that data is canceled by the reception section 27 and the diplex reception in 
the applicati'on section 1 1 is prevented (ST1 8). 



[0051] In this way, in a series of data transmitting and receiving processing, an IP address is 
assigned by the communications control section 10, respectively, and the same data from the 
application section 1 1 are transmitted using all the physical circuits 3 and 4 secured physically. 
Moreover, in a receiving side, only the data of a path with which data arrived early most are 
received by the communications control section 1 0, and consecutiveness data are canceled in 
the phase of the communications control section 10. Thereby, for tiie application section 11, he 
is not conscious of data transmission and reception being multiplexed at all. Moreover, in 0S9, 
the usual data transmission and reception by IP are performed according to directions of the 
communications control section 10, without performing special processing for multiplex 
transmission of self. Multiplex transmission and reception of tiie same data will be secured as a 
result by this. 

[0052] As mentioned above, the communication device which uses the multiplexed physical 
circuit concerning the gestalt of operation of this Invention While assigning two or more IP 
addresses by the relation of 1:1 to two or more physical circuits Since the multiplexing 
transmission processing which used two or more IP addresses for the communications control 
section 10 is made to treat and It was made to make it carry out by the communications control 
section's 10 not performing the transmitting and receiving processing itself, but requesting actual 
transmitting and receiving processing from 0S9 Multiplexing transmission by IP which used the 
multiplexing physics circuit which is not [ that it can mount ] dependent on specific OS even if 
there is no knowledge about the internal information of GS is realizable, pressing down software 
reconstruction of an application program to the minimum. 

[0053] If the communication device which uses the physical circuit by which this operation 
gestalt was multiplexed is used, the highly reliable data transmission system for which It does not 
depend on OS by easy reconstruction of application can be built, therefore — for example, data 
transmission and reception should do an early period — and it is effective especially if the 
omission of data transmission and reception is applied to SCSs, such as a system which he 
wants to prevent as much as possible, for example, a plant etc., etc. 
[0054] (Modification) It opts for the IP address preferentially used in both transmission and 
reception as a modification of this operation gestalt, i.e., the physical circuit which was matched 
with it and which is used preferentially, beforehand, and may be made to communicate according 
to the priority. In this case, when the communication link which used the circuit with a high 
priority is not successful, It will switch to the circuit with a low priority one by one. When the 
throughputs of two or more physical circuits differ by this method, a throughput can assign a 
high priority to a high circuit, and is effective in it. 

[0055] in addition, in the range which is not limited to the gestalt of each above-mentioned 
implementation, and does not deviate from the summary, many things are boiled and this . 
invention can be deformed 

[0056] Moreover, the equipment explained to the operation gestalt can be realized by making the 
program stored in the storage read into a computer. 

[0057] As a storage in this invention, a magneti'c disk, a floppy disk, a hard disk, optical disks 
(CD-ROM, CD-R, DVD, etc.), magneto-optic disks (MO etc.), semiconductor memory, etc. can 
memorize a program here, and as long as It is the storage which a computer can read, the 
storage format may be which gestalt. 

[0058] Moreover, a part of each processing for MW(s) (middleware), such as OS (operating 
system) which is working on a computer based on directions of the program installed In the 
computer from the storage, and database management software, network software, etc. to 
realize this operation geistalt may be performed. 

[0059] Furthermore, the storage which the storage in this invention downloaded the program 
transmitted by not only the medium that became independent of a computer but LAN, the 
Internet, etc., and was memorized or stored temporarily is also contained. 
[0060] Moreover, a storage may be contained in the storage in this invention not only one but 
when processing in this operation gestalt is performed from two or more media, and a medium 
configuration may be any configuration. 

[0061] In addition, the computers in tills invention may be which configurations, such as a 



system by which network connection of the equipment which performs each processing in this 
operation gestalt, and consists of one, such as a personal computer, based on the program 
memorized by the storage, and two or more equipments was carried out. 
[0062] IVIoreover, the device which can realize the function of this invention by the program, and 
equipment are named the computer in this invention generically not only including a personal 
computer but including a processing unit, a microcomputer, etc. which are contained in an 
information management system. 
[0063] 

[Effect of the Invention] Without being dependent on specific OS according to this invention, 
pressing down software reconstruction of an application program to the minimum, as a full 
account was given above, even if there is no knowledge about the internal information of OS, the 
communication device and storage which use the multiplexed physical circuit which can realize 
multiplexing transmission can be offered. 



[Transiation done.] 
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